Concise Explanation of the Relevance 



Japanese Patent Laid-Open Publication No. 2000-174344 discloses, as shown in Fig. 1, an 
n-type GaAs substrate 1, n-type clad layer 2 composed of AlGalnP, undoped AlGalnP 
active layer 3, p-type clad layer 4 composed of AlGalnP, p-type current dispersion layer 5 
composed of AlGaAs, n-type GaAs layer 6, and ITO transparent conductive film 7. Other 
than ITO, ln 2 0 3 , Sn0 2 , ZnO, and Cd 2 Sn0 4 are listed as examples of the material for the 
transparent conductive film. 



oe>B*mmft u p> (12) & ffl 4$ & $g (a) oummmm 

#^2000-174344 
(P2000-174344A) 
(43)&H B ¥dc!2¥ 6 M23B (2000. 6.23) 

<5i)hta 7 mim fi 

H0 1L 53/00 H0 1L 33/00 E 5F0 4 1 





»H^10- 344452 


(7DWBA 000005120 






B£*«*te££*t 


(22)ffl»B 


¥j«10*p]2Ji3B<1998.12.3) 


«^*=P«KB*#irr-TB 6 # 1 ^ 












*«*±il&?»j*ffl&l»r3550#Jfi B&feitg 












(74)ft8A 100068021 












F*-A(##) 5F041 AA21 CAD4 CA34 CA35 CA36 






CA65 CA82 CA85 CA88 CA92 



(54) mmnzm wt^*-* 



(57) mm 

WW^SA AlGaInP}Stti3^ ^AlGa 
1 G a I n P&tf A 1 G a A s V ^i^WIfr 

5 e> ^±ib p 9 j^©®±ics^#mn 

7 fcJBdt**. 



9 



7 

5 



■ i 



8 



1 

Bt#£l] AlGalnPffi^ iAIGal 
n PWeMX. VX> V*?*?»jzf^%)\>¥-<m^h 1 G 
a I n P&tfA 1 G a A s ®%M&ZW*mMfrb% 

[ff#£2] JJSmMUR^ jTO, I n 1( 
2 O3 , SnO^ ZjnO, Cd2 SnQa © V^ftfr 

*5 v *»ttl9WI# grift*;* ft&lf&g 1 KiE$© 

) ?m#4*- k. 

a 1 GaAsM t0M<DmmK±tmmmm 
mm&Ltc.m#m 1 ~ 3 <m ^timztmom^t^ 

*- K. 20 
[^©BfcfcSWBJ 
[000 1] 

A 1 G a I n P©Jfcfc#>f KJCWt-Sfc©!? 
[0002] 

1 T^S. mBftimfJ*- Kt G a PCDjRfi 
ilSife AlGaAsCgfe AlGaP©jf&WSi; 30 

-f *- K«qS*a*lTV^fc3W. «& GaNCffe^A 

i g a i n po)i«nigdi& mmmm&ms&zti. m 

*Cffi*J:SK:£oTSfc. L*»U GaN^AlGa 
InP©Bft*>f;*-Ktt. *£«&#if<, GaP^ 
AlGaAs, Al G aP&¥<D£?\Z^Z^5tji£Z 

[0003] 3©A 1 G a I n P3&WV KM©x 
tf^x;Ml MOVPE&(Metal Organic Vapor Phase 
Epitaxial method) lCi»J|^$tlTV>4 1> £©MOV 40 

A 1 G a I n P©/&R#T»& £fc?£l£®©18U?5:!ft& 

ZlillC J: »JJ8!J©if$i0xtf* *^A«ftJtoT»*fe 
©, #j**fi35fia«T*6. i©**Sftft*»bT, Al 
Gain P0jfctt*f>f Kflfxtf ijTXATftt, 

S®i*V*p2©AlGa I n PfcxfcT* 



#132 0 0 0-1 7 4 344 
2 

[0 0 0 4] JtoWf-T*- Ktt. g#WlC, 

[0 0 0 5] **U7tt«^&$£AS*i*#. 'fflSM 
-f **U7#®II©TOc©#$Sft5fc, Jgf£ 

ji© e> %mffi©iiaw>ffl^T«« bfe^«fl?«s&n 
\>\ **v7t)Wa£M\z-wiizmi&tzMz& tffiM 

[0006] *-r, *w7mmzm<?z>j3m\zmL 

Ttt. iu$©ie>lC P aT'^y7^©itJ^AlGa 
I n P?5y KMfertUlTftftV^i:^ n^T'igdp 

■v u rmm&A 1 g a i n p#«v<6n««*i*6. t 

4«*»c&y, #&ft£BWt1-£@#m©fc£>lct£ * 
IfflmtJv F»S: pat Lt^^y*- k©4s 

[0 0 0 7] ftlC, fgtt*©*BH»|0* 9? pH 
C Lfd§£tC& if U 7tSS© A IGalnPfcjJ 

fcHL/^fe*?), pi©AlGaAs 5: pS!^9'V KSPt 
bTM^^Jfe^iSt'T-feS. ffflpSCDAlGaA 
st'fe, 5~10/t mSfl[©||W*ysgt ft*. 
[0 0 0 8] Su«E©J:e){CMOVPE)£tC«#< 

ZL\ZX)\,-7y htm<%&fcMZMt%MOVPEm 
[0 0 0 9] ^©P^litC^LT, SBMmH&^^-f 

vomm\zmft,~tz>ziL\z& y, m^im^s^-s 

•fe5A/T*S*^ LEDf-y ^^^ffiSIKtClKT'ia 
[00 10] 

U£hlZ1fflmBT!ib*). AlGalnPfe 

5v>iiA i g a a s ±(ca9£miJt&&&L J: e» ttS 

ts pM^57 K«5i:©^®iciffb^^ 



(3) 



*,©<?), 1ttmBL<D\*<*mzm&t*Z. 

[0 0 11] 3*ifcjW»*/«, IWfc|»jtKft^S:jg« 
L/TLED *«fTT « 3 6*iT H*. 
[0 0 12] 3 5*. ¥#»(C8msm®i£v^% 

[0 0 13] LTSE^m&mil-fcfclS 

mx'&z. z<DWr&. imm^m<x%mn (mm 
so tfi&kKtuz. i&^msm&T'mtzttfT'g 

[0014] bfrufca^ k©»& m 

hfcS, 3©fc«>, #fCLEDfflifs#»0±KjEMIi«i 

A5;*-#T*&»J, 0. 1 VT't^^iiTbtM^Sa 
[0 0 15] MA.ttmm¥ 6 - 3 8 2 6 5^WCa%a 

f&btzmmoG a N»3t^f>f K©^jc^ mm 

<, iiHi: J: *IHWBEEfcjSv*Rfflre&fi. 3©#8 

U A 1 G a I n P&£©#&)fc#y tf- 

[0 0 16] ^3T\ *»B0BWJi. ±fBf&H£M* 

1 G a I n P©»3fc*>f KfcttfWfiSfclCfc*. 
[00 17] 

fC *Jfilfl»4, A 1 G a I n PflSttlfc lAlGal 
n UA> h^*y 7x*>i*f-.©»v%A 1 G 

a I n PRXfA 1 G a A s ©¥Jf WiMWf 

[0 0 18] ±iffig$Hm!8l^ I TO, I n 2 0 3 . 
Sn02, ZnO, Cd2 Sn C>4©V tfT *l^©^tJife 

[o o 1 9] ±ssmmwte>&z& o. 5 
[0020] jjbps*?? mog&mcs ma& 

0. OOIadiMO. 0 5#m©GaAsJi&.5Wi 



10 



20 



30 



40 



50 



#132 0 0 0-1 74 34 4 
4 

A 1 G a A s fl&J&SU -t©M©3®lc±8B»JB!Mi 
[00 2 1] 

[0 0 2 2] ®i (c «k v*m<D-mmmmwt 

[ 0 0 2 3 ] m 1 (Cmt «fc e> fC, #»9!tt. n|GaA_ 
s MMk®MMj£^A \ 9. a . LP P©nM^5<y >*Jg_2 
*5i/t5? fPM z 7> K-yCDA 1 Gain PJSttflL 
3"#0. 5 Am, A 1 G a I n_Pg) P f Kjg4 jy . ' 
1 j£5L A.1 -Q a aV© pS^II^Wji^ 

J&}Qj^ ^(mmmkim 6) #o. 01^ 

g fete it 0 ^ gg^ff7,l 

[0024] 30»#*>f *- KfcJBfH-Sfeftfctt, 
*T, MOVPE&{Cj:U, nfGaAsiftlffl-i 
^3j±tC, A 1 G a I nPOnlg^y KM2, 7> K 
—zfCDA 1 G a I n P?3tt^3, AlGalnPCDpM 

lGaAs©pS!mjSS^M5i:GaAs0^|£itB& 
itflt6i:««MOVPEjS»Cj:»;fifeRanT, xe?xy\ 

[0 0 2 5] 3®X^x^CDS«l©gjS0^®(CA 
uGe/Ni/Au Oniii 8 fffi£, 
BattttHftlbflt 6 (DmmiZ. H0& 1 5 0 jti mfflA u Z n 
/Ni/Au0piRffi9^4 0 0/*mfcfy^T*V 

[0 0 2 6] fc£U *«WlCfc^T. 8ffiaftff5l* 

[0 0 2 7] RbDJ^fcttfcTftt. ±i*LfcJ:3K, 

«® 9 oimom-nfr'cyttmyb u zo^as 9 

[0 0 2 8] -?-ZlT% *lttBTft*, Z<DJLWXA<m 

WW® p {R!IB^®1 9 <D±lz 7 * h u y tc J: y 
l^^hlSS:2 / ttm0^${C^U fCilf^iAO 
±(c, iTOlg (7) ©y*;i/-y;i/MK!4^tf>3-h 
aiCJcy-if^gWO. 2/JmT-^U 
* 1 2 0° Cl?«iU • ttft&ttyjg 

U 3©y;i/J^5:^S|JT-l /imiCMU -ecDtftl/j; 

U 3CDBIfc5 0 0 o CT'3 0^iaLT, imK7^ 

[0 0 2 9] Z1©X ^^X^fC^ »y zffti&otz&m 

WI*U ^*-tC<fcU^g(ILTLED^«yy« 
[0 0 3 0] ^K^IMS^ffl&J^s. 



5 

[00 3 1] ±B»»CJ:fUl nlGaAsSill 
AlGa I nP0n^7»; KJfZfc, AlGal 
nP?S'l4M3i:, Al Ga I nPCDp^^y K®4 
fc, AlGaAs©pS«H6afUI5fc, G a A s ©1$ 

mmmm 6 1 &«i»a*Rs-&*fe4t>, zommm 

[0 0 3 2] 3©xtf?x/v^®fCp$iS*I9^ m 

mmwm 9 v>±.\zmm vm. i t om ( i ) ©vou 

mW&7 ZmfctZtztb, ®H9#Skfci:|i5|t§t 

*©#&t*y;t- m-rT'&zztm-mmznz. 

[0 0 3 3] -T^to^ xt^*^;u/&^ c j£/< T 

£M<b%m\z-D\sT^z>tzito. wfitimmwrn a) i*j 
^m^9^^{nj{cj£^»;, ^©mss&g&xsv^z: 

[0 0 3 4] o*y, ±i*Lfcj:3ic 

[0035] z:©«gg^o^icj:y, milium 

[0 0 3 6] 7 S:Mvx6iJrfcttpS!^ 

5 >v KM 4 U 7iR««:-e$<5 < t-5 fcft 

K-K>h£#<AftTfcy, 3©£«>, &IM4# 
Sfctoft, WflHBT©!KHi:fcoTV\fe. jgtPI«l&7 
£<MJ®^^£+#KT'#SJ:e>Ofcofe©T\ pS? 

Kjf4©^(4l:^«;^|T^$-a:S3i:^ 

[0 0 3 7] ^e>tc ^©sfcsotofc^tsv^ags* 

®8&7£^tsz:£i;:j:y, pS99v KJf4©]RJP 

6 3 /» mgTifjfliiT^ *86*Hft*+#k:j8c:*:: 

Wjtftfcfc© 2#© 1 frP> 3#© 1 tim< tti. Zti\Z 
«k»J, xt^7XA©3*h£*£<Ttf£z:i:tfT't£ 

[0 0 38] 3©«fce>fCLT. 4^W3T»i. »mE© 
-hJteflFA. So, {BftttTjUKgaA 1 G a I n P© 

mm*- h-zmtzzt&T'Zz. 



W #P^200 0-1 74 34 4 

6 

[0039] vAt®±$&*mmwmmi\z^ 
g$kmzi>x?\zMmz>o 

[0040] tts zmwmmi m&tbtzLED 

©£ m^m&mt 6 2 0 n mT*&S„ 29i»«R 7 £ 

tffibti&o ztuzttLx. ffimmsn zmf&LtzL 

10 ED*«/7m ^yffiLffifl^-KttfiKJfcfcLT 
[0 0 4 1] $e>tC, 3*l£>©LED^y^£, TO- 

aHWR 7 UfcH LEDf :/©fM#tt 
0.25 roWl?&6#, 7 fc^Lfc LED 

*V^©a3tffl*ttl. 2mWT?*y, tt5ffif©ftfttf 
ztifcky, 2^SK7®^b^g 

[ o o 4 2 ] * mmm n mm?. P mm 

%&M5(?>AlGaAs<DmmZlO(im£T*m<ltz 

led^^t-}*, o. 7mw*we,nTfey, -en** 

[0043] ^IC, ITOJgl (7) <D^tm&i3(K) 

m&*m2\zmt. Hfcitni. it out (7) 

^StCotU Jfcfcifc&jWfthU I TOM (7) ffO. 
5/imRhT'fetlli. *©a*titto*yLT^*. 1 

U ffi©38WIWR7S:ffl^fcS^jcttl.TOtt (7) 

izHy<Tjmim< tzto, mj?z>mmtfm<& 

[0 0 4 4] 03fo3t1\fce>tC, m&mi%LT\^G 
aAs (®^ffitW56fifcJK6) ©lgfW<fc*U£ ©JR 
»CJ:y«3tffi^nWSTt*. Zl©feto, GaAs (6) 
©0»# 0. 0 5 a m«t y^t< *5 ^3fc®46^^^ 
<*ypSI?T'feS„ GaAs (6) ©^$*^p< 

[0 0 4 5] tAc, ±iaS^mH70^i:LT, I 
TO, I ri2 O3 , Sn02 , ZnO, Cd2 Sn0 4 

[0 0 4 6] i©j:d*«^Tf*, mtmwmm 
m*o>ft±\mMT-gtz. 

[004 7] £tz*<Dm<bmiZAu>t>Agt$<D&mi& 

5:0. 1 fimmmrfDm^T'tDX^ztmrnx^ 

So 



7 

[oo4 8] j^imimmmmtt^^mx' 
&&*Mtmm.m$z>tL#>. m<Dft±immiz 

(7) T*0. 5 timVXtX'&ZZtimtb^. 0. 4 

tmMZWsfo o. 5/im©«e>^M*L^ 0 
[0 0 4 9] x^x/\©^®{ C ^-f SJI6 t bX 1( 
& GaAs^U b\*i)\ ^Al^AoT^+^HC 

[0 0 5 0] Wmimmm^AlGaAsK^X 
Mf&ZtlZ>W&, A 1 G a A s (OA 1 As m&itt bX 
ttO. 3UTT>&ZZ£tfmT*$>Z. 

[0 0 5 1] 3fP£«|g|7£AlGaInP-f&fc*y 

^#tfc/1 5 m < T*#&V > J: e> tf- KfCgg L 

[ 0 0 5 2 ] •* fe, S^miK 7 i: LT^MiWC^Irffl 20 

[0053] JMomm&j&mz&^T. vmv^v k 

Jf 4±g«CG a A s ^(DmmmmikMG ftJRttU * 
®H6±{Cp{R!(m@9feJ:y^^ffl1i (7) £^LT 

(7) £^LT%>&V^ 
[00 54] 

■imnosm rlsi-*^ *m\z±ti& mm 
mzmtzztizm. tmjmm<*v. m 30 

mi] 



' #H§2 0 0 0-1 74 344 

8 

ZMmzfa±2l£z Zk.tUX'g&l:^ iz&z, 

[0055] mmmiz£ vmma^izx^ 
<k e> tc^ofeoT', pgv^ 5 ^ miz k-a-> s 

^f&m-zzzttfxzz^izKzt-^ mmm 

[0 0 5 6] 3<MC, Z<D$b%(D*j?ttt%\\mm 
WgZM&tZZtlZj: t), p^^y KJf0i£l?£ 3 

V. *VVj:;\(D=ixht:±Z<TWZ>ZttfX<ZZ>J: 

Siz&z. 

[mi] *m<D~mm0mm<Dwmmx'&z o 
[®2] *m<D-mM<DBMizmz i tom©^ 

[@3 ] ##&$©-J|r&£©^C fc^c a A s M(DM 

1 nSSlGaAsSiS 

2 nH!^5>> Kjg 

3 A 1 G a I n Pfis'teM 

4 pltf^yKjg 

6 $^tfl»iij| 

7 se^mm 

8 nmwm 

9 PM«*I 



[02] 




(6) 



#^2 0 0 0-1 74 34 4 



[®3] 



o.i 



— i 

100 



1.0 io 
P-G.A. -M*|fcHrjk||ft(ai) 



